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 Structure of a bargaining automaton:
(a) Initial State (s ), State (s ), …, State (s )
(b) x  … x … f  f
State s State s
s x x f   f x x f   f
(c)
(d)   x  = 0                               x  = 1
x  = 1         x  >= 0          x  = 0
x  >= 1
0    0    1     0    1     0   1     1    0     1    0   1   1
init 0 q-1
0 m-1 tr,0 tr,m -1 0 1
0 1
init 0 1 tr,0 tr,1 0 1 0 1 tr,0 tr,1 0 1
0 0
1 0 1
1
τ τ
τ τ τ τ
s0 s1sinit
else always
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 Pop.:    1                2                 3                4                 5               6
0.5
0.5
0.0
0.0
0.0
0.5
0.0
0.5
0.5
0.0
0.5
0.0
0.5
0.0
0.0
0.5
0.0
0.0
0.5
0.5
0.0
0.5
0.5
0.0
0.5
0.5
0.0
0.0
0.0
0.5
0.0
0.5
0.5
0.0
0.5
0.0
0.5
0.0
0.0
0.5
0.0
0.0
0.5
0.5
0.0
0.5
0.5
0.0
Pop.:    7                8                 9                10              11              12
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0.4
0.0
0.0
0.0
0.6
0.0
0.4
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0.4
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0.4
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0.6
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@WdZ1v2SRD 2Oz]0V/]\cY]1Z\wp]1az`P RU\qw2hrhrR`SWYfteU0SZU\Wdg WYg Zig R5`Ł^?]\SjT`PU	`:^?Rq`v X2wWdg9R_f`WY]\g9
yR5f5`]0Sq,]1a@U\cdcV]\Vv csU	`WY]1g qU0SRZ\SU\X vU\cdcdwfPU\g Z1WdgZi]yRS,`WdhrRT$Wfi R1dl`P RfPU\g Z1R_qU0SRhD]\SRZ\SU\X vU\cYcnwl ev2`
U0R5f5`Q`P RR5g`WdSRf5]\{*R5y1]1cdy2Wdg Zrqw2q`R5hp
OQP Rr~ Sq` qvX X R5g qP ]ufj "utqf5R_gU0SWd]bWdq}WdhDVcYR5hrR_g`R5X[U0q}aN]\cYcY]_^,q}WYg`PRif5]1hDVv2`U0`Wd]1gU\cxR5¡uVRSWYhrR5g`q5
OQP Rb~ Sq` &ffiffi Z1R_g RSU0`WY]\gq5lQ`P R f5]\{*Ry]1cdyuWYg ZoV]\Vv csU0`Wd]1g qpPU_yR`PRbWYqqv R ^?R5WYZ1P`qU0qpqP ]^,g WYg @WdZ  &u
Q`Z\R_g RSU0`WY]1g &ffiffi2l^?Ro`P R5g VRShiU\g R5g9`cnw WYg`RSfPU\g Z1R `P R ^?R5WYZ1P` yR5f5`]\Sqb]\aDV]\Vv csU	`WY]1g q[[U0gX &
$Wfi R1dlV]\VvcYU0`WY]\g[ffi q^?R5WYZ1P`yR5f5`]\S,eR5f_]1hDR_qk R*(RS  *(RS  *@U0gXV]\Vv csU	`WY]1g &  q,^?R_WdZ1P`y1R_f`]\SeR5f_]1hDR_q
 RS  *@ S  *(R*(9 @OQP RQ^?R5WYZ1P` yR5f`]\Sq ]1aV]\Vv csU	`WY]1g q,|U\g X1:U0SR?`P R_gDWYg`RSfPU\g Z1R5XiU0`xZ\R_g RSU0`WY]1g ffiffi2l
]1aV]\VvcYU0`WY]\gq kU0gX ,mU0`:Z1R5g R5SU	`WY]1gp-42l ]\aGV]\Vv csU0`Wd]1g q mU\g Xfl&kU	`:Z1R5gRSU0`Wd]1g ffi42l2]1aV]\VvcYU0`WY]\gq
U\g X kU0`:Z1R5g R5SU0`Wd]1g ,G42lU\g X/l ~gU\cYcnwl ]1aV/]0Vv cYU0`WY]1g q6kU\g XrU0`:Z1R5g R5SU0`Wd]1g  42 a4`RS:Z1R5gRSU0`Wd]1g Gffi2l
`P R|^?R5WYZ\P9`:yR5f5`]\SqQSR5hiU\Wdg`P RqU0hrR1
 OQP R,qR5f_]1g X  Z0SU\X vU0c`SU\g qWn`WY]1g%"u@qf5R5gU	SWY]mU\cYq]q`U0S`qx^,Wn`Pr`PRQeU0SZU\WdgWdg Z}V S]\ecdR_h qP ]^,gTWdgi@WYZ2:&u
a4`RSQZ1R5gRSU0`Wd]1g ffi42l2^?R`P R5gZ\SU\X vU\cYcnwU0XffiD<v q`Q`P R|Wdqqv Rt^?R_WdZ1P`q:WYgqv fPbU}^QU_wT`PU0`:U\a4`RS ,ffi4kZ1R5gRSU0{
`WY]\gq&`PRV]\Vv csU	`WY]1g qQPU_yR`P RtWdqqv Rt^?R5WYZ\P9`qQU\qQqP ]^,gWYgWYZ flu  R`P9v qQhiU	jR|UmqcY]^ `SU0gqWn`WY]1gasS]1h
`P Rqw2hrhrR`SWYfeU0SZU\WdgWdg ZmVS]0ecdR_h qP ]^,gWYgp@WYZ2 &`]}`P R|U\qwuhrhrR`SWYfV S]\ecYR5h qP ]^,gpWYgp@WYZ2flu a4`RS
Z1R5g R5SU0`Wd]1g ,ffi42l `P Rt^?R_WdZ1P`,yR5f5`]0SqQSR_hiU0WYg`P R|qU\hrRT$Wfi R1dlU\q:WYg@WdZ 
OQP RqfU\cYU0eWYcdWd`Łw]1a@]1v2StU	VV S]U0fPbWdqWYgyR5q`WYZU	`R_XbWdguR5f`WY]1g 2EŁg`PU	`qR5f`WY]1g/l^?Rmf5]1g qWYX RStUrP WYZ1P cnw
f5]1hDVcYR¡bV S]\ecdR_h WYgy]1cny2WYg ZU\v2`]1hrU0`UpWdg &ffiiV]\VvcYU0`WY]\gq^,P WYfPg R5Z1]\`WsU	`Rm^,Wn`PpX WdRSR_g`t]\V V/]\gR5g`q
]yRS mWYqqv R_q5&OQP WYqQeU0SZU\WdgWdg ZrV S]\ecYR5h WYq,X RVWYf`R_XZ\SU0VP WYf_U\cdcdwWYg@WdZ  
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1/3
1/3
0.0
1/3
0.0
1/3
1/3
1/3
0.0
0.0
0.0
0.0
1/3
1/3
1/3
0.0
1/3
1/3
0.0
1/3
0.0
1/3
0.0
1/3
1/3
1/3
0.0
0.0
1/3
1/3
0.0
1/3
1/3
1/3
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1/3
1/3
0.0
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1/3
1/3
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1/3
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1/3
1/3
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1/3
1/3
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1/3
1/3
0.0
1/3
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1/3
1/3
1/3
0.0
0.0
0.0
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1/3
1/3
1/3
0.0
1/3
1/3
0.0
1/3
0.0
1/3
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1/3
1/3
1/3
0.0
0.0
1/3
1/3
0.0
1/3
1/3
1/3
0.0
1/3
1/3
0.0
0.0
1/3
1/3
0.0
1/3
0.0
1/3
1/3
0.0
1/3
1/3
0.0
Pop.:    11      12       13      14       15      16       17      18       19       20
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Upper Bound (Non-Discrim. Strategies)
Upper Bound
(a)
(d)
(f)
(b)
(c)
(e)
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Upper Bound (Non-Discrim. Strategies)
Upper Bound
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Upper Bound (Non-Discrim. Strategies)
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